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COMPONEN'I'S OF THE DECISION FRAMEWORK

llackground

Global climale changc is recognized by the USFWS as the major challenge ofour times

for conservation oftrust resources. The importance of carbol sequestration as a tool for
miligating emission ofgreenhouse gases, and for long{erm storage ofcarbon is

evidenced by the FWS establishment ofa national Biological Carbon Sequestration

Wolking Group. At their ltrst meeting held on April 7, 2009, in Arlington, Wcst

Virginia. several priorities were cstablished. Ihough information exists for forested land

in thc lowe|l8 states. the scicnce needcd to eflectivcly deline the contribution ofcarbon
sequestration by many othcr types olecosystems is lacking. Initial discussions have

identilicd shrublands. wetlands/peatlands. Mid\\'estern grasslands- boreal fbrest and othcr

ecosyslcms wilh signiticanl below ground carbon stores as important tbci tbr l'uturc

stud1.

The USlwS s t,and Managemenl and DemoDstration (LMRD) progmm focuses on

diversc ccosyslems on refuges located throughout the country. including shrub sleppc.

arid riparian rvetland. salt marsh, tallgrass prairie/savanna, bottomland hardwood forest,

longleafpinc fbrest. and borcal lbrest as focal ecosystems lor research and demonstration

on Rcl'ugc lands. Thesc ccosystems proYide a good match for the systems identified as

important 1br carbon sequestration study in the Biological Carbon Sequestmtion Science

breakoul session.

Decision Problem

Carbon sequeslration is a complex problcm encompassing a broad array oftopics Our

overarching objeclive is to cvaluate carbon storage and exchangc on I-MRD ccosystems

10 bcgin to quantify the contributions provided by the FWS's land conservation eflbrts

thal have been ongoing 1br more than a centuly, and also to evaluate future carbon

sequeslration potential. Outcomes ofthc cfforts addressed herein would providc the basis

lbr inlorming future IrWS management and policy decisions within the contexl of climate

change. Proposed outcomes vould be accomplished within the contcxt oflhe establishing



puryoscs ofeach LMRD rcfugc while addressing conservation responsibilitics to manage
1br trust resources, provide ecosystem services and minimizc thrcats and vulnerabilities to
those rcsources. This overarching goal was defined:

Evaluate carbon storage and exchange on LMRD ccosystems in order to quantily the
carbon sequestration contribution ofthese ecosystems. and inlbrm luture managemcnt
and policy decisions in the context ofrefuge purposes, tmst rcsource conscrvation goals.
ccosystem sen,ices. and threats and vulnerabilities.

To eff'ectively address the problem and furthcr define our focus. thc team evalualed man)
alternativc ways ofarliculating carbon sequeslmtion issues. Ater much consideralion and
discussion the above statement was relined to thc following statcmcnt-

Problem Stat€ment:

What is the best research strat€gy for comparing and quantifying carbon storagc
and erchange among LMRD ecosystems?

Objectives

Once rve defincd thc problem statement, we established a number ofobjectivcs rvhich
wouLd be used as the basis for evaluating alternative mcthods for addrcssing that
problem.

Those obiectives are:
l) timeliness
2) answers research question
3) credibitity
4) completeness ofdata
5) comparability
6) relevance to ovcrarching FWS needs'
7) synergistic with LCCS and I & M
8) transferability

Assumptions

At tl'lis point, we assumed that cost was not a limiting factor'. llowever. this wiil bc
inciudcd in future evaluations.

Alternative Actions

lnitialll wc con:idercd nine allcrnatires:
a) Conduct all literaturc rcsearch and no field research (no new data)
b) Assess carbon storage using field-based methodology on all LMRDS
c) Initiate field-based carbon exchange research
d) Conduct dual field-based projects around storage and exchange in tandenl



e) Conduct field-based projects in sequence; first stomge, then exchange

f) Conduct literaure Initial focus on existing research; identify gaps in existing field
research (including storage and/or exchange). Then fill gaps in field research.

g) Conduct litcrature research to fill gaps and conduct field research (includes
storage and/or exchange) at the same time

h) Two timelines: compare field measures ofhistoric (e.g., relatively undisturbed) to

current carbon storage, and calculate change in storage.

i) Three timelines: assess tkee timelines ofcarbon storage and exchange. (e.g.,

1800's or anthropogenic to ctment, curent, pre-anth,ropogenic influence)

The following graphs compare the altemative actions against the stated objectives.
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Common Characte stics ofAlternative Actions
. Assess the rclationship ofland management actions to carbon storage. Evaluate

carbon exchange differenccs under dilTerent land management practices-

r Each altcmative/stratcgy will state the anount ofspatial hctcrogcncity in research

dcsign and it will bc comparable across LMRDS
. Use the LMRD land base as a focus for rescarch. including partners in the research as

appropriate-

. All altematives will produce comparable information

Results
The initial scoring by the group was highest for thosc alternativcs which included field
based methods for both carbon storage and exchange; lurthermore. those alternatives
which included a thorough literature review and/or gap analysis were highly ranked. This
reduced fie initial tleld ofnine alternativcs to five and generaled additional discussions
that led to more clcarly dcfined alternatives and more consistent ranking by team
members. Additionally, in order to differentiatc among the reduced set offive
alternatives, we shifted from a three to a fivc level categorical scoring system.

Revised Alternativ€s

d) Conduct dual field-based projects around storage and exchange in tandem.
. Literature review, but no gap analysis
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e) Conduct field-based projccts in sequence; first storage, then exchange.
. Literature review. but no gap analysis

l') Initial focus on existing research and identify gaps in existing field research (included

slorage and/or exohange). Then fill gaps in lield research.
. Conduct gap analysis fitst
. Then conduct field research to fill gaps

g) Conduct literature research to fill gaps and conduct field research (includes storage

and/or cxchange) at the same time.
. l,iterature review. but no gap analysis at start
. Simultaneously starl some field research with lit search

. Conduct gap analysis but results may come after starting field research potential
risk ofdoing the wrong field research in first two years, or so

i) Three timelines ofstorage & exchange. Assess three timelines ofcarbon storage and

exchange by: 1) reconstructing rates of carbon accumulation over time for millennial
timescales, 2) decadal timescales, and 3) current timescales. Includes field based

sampling of storage and flux.
. Conduct gap analysis first
. Then conduct field research to fill gaps

The lollowing graphs compare the llve selected alternatives directly and weighted



The cvaluation ofthese five altematives included revision ofmctrics to assist in better
analysis and includcd thc wcighting ofthose metrics for more precise evaluation. The
following two alternatives were selected from the second round ofscoring.

1) Initial focus on existing rcsearch and identify gaps in existing field research
(including storage and/or exchange). Then fill in gaps field research.
- Conduct gap analysis first
- 'l hen conduct field rcsearch to fill gaps

2) Assess three timelines ofcarbon storage and exchange by: 1) reconstructing rates

oftimescales. Includes lleld based carbon accumulation over time lor millennial
timcscalcs, 2) decadal timescales, and 3) currcnt sampling ofstorage and flux-
- Conduct gap analysis first
- Then conduct field research to fill gaps

Best Alternative

The second ofthese alternatives effectively encompasses all elements in the first and
performed well under all methods ofscoring and weighing and was therefore selectcd as

the best altemative to address our problem statement and objectives. This alternativc rvill
be the focus ofour follow-up workshops to develop research strategies and proposals.
This will include selecting the best model design with compatible inputs/outputs for
compambility and transfcrability. along with structure lor literature and cunent research
rcview and analysis to identify information gaps.


